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2.1 toroidal Lie algebra
$\mathfrak{g}$
$\mathbb{C}$ Lie algebra. $\mathfrak{h}$ Cartan $\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{a}1\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a}_{\text{ }}(\cdot, \cdot)$ $\mathfrak{g}$ non-
degenerate symmetric invariant bilinear form. $\Delta$ root $\Delta_{+}$ positive root
$A=\mathbb{C}[s^{\pm 1}, t^{\pm 1}]$ $\mathbb{C}$ 2 Laurent $\mathfrak{g}$ $A$ $\mathfrak{g}\otimes A$
$[X\otimes f, \mathrm{Y}\otimes g]:=[X, \mathrm{Y}]\otimes fg$ , $X,$ $\mathrm{Y}\in \mathfrak{g},$ $f,$ $g\in A$
(2-)t0r0idal Lie algebra $\mathfrak{g}_{\mathrm{t}\text{ }\mathrm{r}}$ t $\mathfrak{g}\otimes A$ ‘universal central extension’
universal central extension
toroidal Lie alge. $\mathrm{b}\mathrm{r}\mathrm{a}$
Lie algebra universal central extension
Lie algebra toroidal Lie algebra




(2-)t0r0idal Lie algebra {
$[X\otimes f, \mathrm{Y}\otimes g]:=[X, \mathrm{Y}]\otimes fg+(X, \mathrm{Y})\overline{(df)g}$, $X,$ $\mathrm{Y}\in \mathfrak{g},$ $f,$ $g\in A$ ,




$\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\vee}:=\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}\oplus \mathbb{C}\partial_{\log s}\oplus A\mathrm{a}_{\mathrm{o}\mathrm{g}t}$
[ $\mathrm{a}_{\circ \mathrm{g}s},$ X & $IE$ $=X\otimes(\mathrm{d}_{\circ \mathrm{g}s}f)$ , $[g\mathrm{d}_{\circ \mathrm{g}t}, X\otimes f]=X\otimes(g\mathrm{a}_{\circ \mathrm{g}t}f)$ ,
[(A
$\mathrm{o}\mathrm{g}$
$S’\overline{fd\log s}$] $=\overline{(\mathrm{a}_{\mathrm{o}\mathrm{g}s}f)d\log s}$ , $[g\mathrm{a}_{\mathrm{o}\mathrm{g}t},\overline{fd\log s}]=\overline{(g\mathrm{a}_{\mathrm{o}\mathrm{g}t}f)d\log s}$ ,
$[\partial_{\log s}, \overline{fd\log t}]=\overline{(\partial_{\log s}f)d\log t}$ , $[g\mathrm{a}_{\mathrm{o}\mathrm{g}t},\overline{fd\log t}]=\overline{(g\mathrm{d}_{\mathrm{o}\mathrm{g}t}f)d\log t}+\overline{f(dg)}$,
[A
$\mathrm{o}\mathrm{g}$
$\mathrm{S}$ , $g\partial_{\log t}|=((\mathrm{A}_{\mathrm{o}\mathrm{g}s}g)\mathrm{d}_{\mathrm{o}\mathrm{g}t}$ ,
$[f\mathrm{a}_{\circ \mathrm{g}t}, g\mathrm{a}_{\circ \mathrm{g}t}]=$ { $f$ (dog $tg)-g(\mathrm{a}_{\mathrm{o}\mathrm{g}t}f)$ } $\mathrm{a}_{\mathrm{o}\mathrm{g}t}-\overline{(\mathrm{a}_{\mathrm{o}\mathrm{g}t}g)\{d}$(dog $tf$ ) $\}$ .
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affine Lie algebra $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathfrak{g}\otimes \mathbb{C}$[ $s$ , s-l]\oplus Cdlogs\oplus C gs $\mathfrak{g}\ovalbox{\tt\small REJECT}_{\mathrm{r}}$ [
image $\ovalbox{\tt\small REJECT}_{s}$
$D\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ A gs\oplus A 8’ $\mathrm{r}$
$[f\mathrm{a}_{\mathrm{o}\mathrm{g}\mathfrak{h}}, X\ g]=X\otimes(f\mathrm{a}\mathrm{o}\mathrm{g}\# g)$ , $\#=s,$ $t$ ,
[ $f$ (A
$\mathrm{o}\mathrm{g}s$
, $\overline{gd\log s}$] $=-\overline{f(\mathrm{d}\mathrm{o}\mathrm{g}t\mathit{9})d\log t}$ , $[f\mathrm{a}_{\mathrm{o}\mathrm{g}s}, \overline{gd\log t}]=f(\mathrm{a}_{\mathrm{o}\mathrm{g}s}g)d\log t$ ,
for $X\in \mathfrak{g}$ , and $f,$ $g\in A$ . (1)
Remark 1 $\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}^{\vee}}$ $s$ $t$ Lie algebra
$\mathrm{r}\oplus D$









$\varphi_{k}^{1}(k\in \mathbb{Z}\backslash \{0\}),$ $c$ Lie algebra (




$\varphi_{k}^{\uparrow}(k>0),$ $c$ $\mathcal{H}$ subalgebra $\mathcal{H}^{+}$
1 $\mathbb{C}_{\mathrm{v}\mathrm{a}\mathrm{c}}:=\mathbb{C}|0>$
$\varphi_{k}|0>=0$ , $\varphi_{k}^{1}|0>=0,$ $(k>0),$ $c|0>=|0>$ .
$\mathcal{F}_{\varphi}:=(\mathrm{I}\mathrm{n}\mathrm{d}_{U}^{U}\approx \mathrm{L}^{\mathrm{c}_{\mathrm{v}\mathrm{a}\mathrm{c}})\otimes \mathbb{C}[\mathbb{Z}\delta_{t}]}$
$\mathbb{C}[\mathbb{Z}\delta_{t}]$ $\delta_{t}$ abel $\mathbb{Z}\delta_{t}$ 2
trivial $\mathcal{F}_{\varphi}$ $H$-module
$X\in \mathfrak{g},l\in \mathbb{Z},*=s,$ $t$ [ $z$ [ formal series














$V\in \mathcal{O}(\hat{\mathfrak{g}})$ Virasoro algebra $V$
End(V)-valued formal series
$X(z):= \sum_{p\in \mathbb{Z}}X\otimes s^{p}z^{-p-1}$
,
$T(z):= \sum_{p\in \mathbb{Z}}L_{p}z^{-p-2}$
Proposition 2.1 (i) $\hat{\mathfrak{g}}\cong\hat{\mathfrak{g}}_{S}$ [ category $O(\hat{\mathfrak{g}})$ $\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\vee}$ -module
category functor $\mathcal{F}$ : $(\mathcal{V}, \pi)\vdash\Rightarrow(\mathcal{V}\otimes \mathcal{F}_{\varphi},\tilde{\pi})$ ;
$\tilde{\pi}(X_{l}(z))=\pi(X(z))\otimes:\Delta(z)^{l}:$ ,
$(K_{l}^{s}(z))=\pi(\overline{d\log s})\otimes:\Delta(z)^{l}$ : $z^{1}$ , $\tilde{\pi}(K_{l}^{t}(z))=1\otimes:\varphi(z)\Delta(z)^{l}$ :,
$\ovalbox{\tt\small REJECT}(\partial_{log_{\mathrm{S}}})=-{\rm Res}_{z=0}\{z(\pi(T(z))\otimes 1+1\otimes:\varphi(z)\varphi^{\uparrow}(z))\}:$ ,
$\ovalbox{\tt\small REJECT}(D_{l}^{t}(z))=1\otimes:\varphi^{\uparrow}(z)\Delta(z)^{l}$ :.
: $\cdot$ : ( normal ordering







$\mathcal{F}_{\varphi}=\mathbb{C}[u_{n}, v_{n}|n\in \mathbb{Z}_{>0}]\otimes \mathbb{C}[e^{\pm w}]$ .
$\varphi_{k}^{\uparrow}\vdash\not\simeq\{$
operator
$\varphi_{k}\}arrow\{\begin{array}{l}\frac{\partial}{\partial v_{k}}k>0-ku_{-k}k<0\end{array}$ $e^{\pm\delta_{l}}\vdasharrow e^{\pm w}$ .$\frac{\partial}{-k\partial u_{k}}v_{-k}$ $k<0k>0,$’
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2.3 Generalized Casimir elements
$\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}\oplus D$ symmetric bilinear form $(\cdot|\cdot)_{\mathrm{t}\mathrm{o}\mathrm{r}}$
i) $(X\otimes t^{p}s^{k}|\mathrm{Y}\otimes t^{q}s^{l})_{\mathrm{t}\mathrm{o}\mathrm{r}}:=(X, \mathrm{Y})\delta_{p+q,0}\delta_{k+l,0}$ ,
$ii)$ $(\overline{t^{p}s^{k}d\log\#}|t^{q}s^{l}(\mathrm{A}\mathrm{o}\mathrm{g}\#)_{\mathrm{t}\mathrm{o}\mathrm{r}}:=\delta_{p+q,0}\delta_{k+l,0}$ $\#=s,$ $t$ ,
$iii)$ $(\overline{d\log\#}|\mathrm{a}_{\mathrm{o}\mathrm{g}\mathrm{b}})_{\mathrm{t}\mathrm{O}\Gamma}:=\delta\#,\mathrm{b}$ $\#,$ $\mathrm{b}=s,$ $t$ ,
$iv)$ other pairs give zero.
Lemma 22 $(\cdot|\cdot)_{\mathrm{t}\mathrm{o}\mathrm{r}}$ $\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}$ -invariant
$([x, g]|y)_{\mathrm{t}\mathrm{o}\mathrm{r}}=(x|[g, y])_{\mathrm{t}\mathrm{o}\mathrm{r}}$, $g\in \mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}},$ $x,$ $y\in \mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}\oplus D$ .
Remark 2 $(\cdot|\cdot)_{\mathrm{t}\mathrm{o}\mathrm{r}}$ $\mathfrak{g}\otimes A\cross \mathfrak{g}\otimes A$
Generalized Casimir elements
Definition $\{I^{a}\}:=1,\cdots\dim \mathfrak{g}$ $\mathfrak{g}$ $(\cdot|\cdot)$
$\Omega(z):=\sum_{\alpha\in\Delta}\sum_{k\in \mathrm{Z}}\epsilon(\alpha, -\alpha)X_{\alpha,k}(z)\otimes X_{-\alpha,-k}(z)+\sum_{1\leq i\leq \mathrm{r}\mathrm{k}\mathrm{g}}\sum_{k\in \mathrm{Z}}u_{k}^{(i)}(z)\otimes u_{-k}^{(i)}(z)$
$+ \sum_{*=s,t}\sum_{k\in \mathrm{Z}}\{K_{k}^{*}(z)\otimes D_{-k}^{*}(z)+D_{k}^{*}(z)\otimes K_{-k}^{*}(z)\}$
.





completion $\mathcal{F}(V)\otimes F(V)\wedge$ Generalized Casimir element [
$\Omega_{k}$ : $F(V)\otimes F(V)arrow \mathcal{F}(V)\otimes \mathcal{F}(V)\wedge$
opemtor completion
$\Omega_{k}$ [ completion [
Lemma 22












Lie algebra $\mathfrak{g}_{\mathrm{t}\mathrm{o}\mathrm{r}}$ “Lie group” $G_{\mathrm{t}\mathrm{o}\mathrm{r}}$
$G_{\mathrm{t}\mathrm{o}\mathrm{r}}$ $\mathcal{F}(V)$ $1\in F(V)$ $G_{\mathrm{t}\mathrm{o}\mathrm{r}}$ -orbit






affine $V$ $\mathcal{F}$ $(*)$ $(**)$
3.2 homogeneous realization
$V$ basic homogeneous realization
$Q=\oplus_{i=1}^{l}\mathbb{Z}\alpha_{i}$
$\mathfrak{g}$ root lattice, $\epsilon$ : $Q\cross Qarrow\{\pm 1\}$ bimultiplica-
tive
$\{$
$\epsilon(\alpha+\alpha’, \beta)=$ $\epsilon(\alpha, \beta)\epsilon(\alpha’, \beta)$
$\epsilon(\alpha, \beta+\beta’)=$ $\epsilon(\alpha, \beta)\epsilon(\alpha, \beta’)$
’
$\alpha,$
$\alpha’,$ $\beta,$ $\beta’\in Q$ ,
$\epsilon(\alpha_{i}, \alpha_{j})=\{$
$(-1)^{(\alpha_{i},\alpha_{j})}$ if $i<j$ ,
$($ -1 $)^{\frac{1}{2}(\alpha_{i},\alpha_{i})}$ if $i=j$,
1if $i>j$ .
C $\{Q\}$ cocycle $\epsilon$ twist $Q$ twisted group algebra
$S:=\mathbb{C}$ [$x_{k}^{(j)}$ $\leq j\leq \mathrm{r}\mathrm{k}\mathfrak{g}$ , $k\in \mathbb{Z}_{>0}$ ]
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$V^{\mathrm{h}\mathrm{o}\mathrm{m}}:=S\otimes \mathbb{C}_{\epsilon}\{Q\}$.
vertex operator $V^{\mathrm{h}\mathrm{o}\mathrm{m}}$ $\mathfrak{g}$
[ $\mathfrak{g}$-module $V^{\mathrm{h}\mathrm{o}\mathrm{m}}$ ? highest weight $\Lambda_{0}$ integrable
$L(\Lambda_{0})$
$V^{\mathrm{h}\mathrm{o}\mathrm{m}}$ basic homogeneous realization
homogeneous realization $(*)$
Lemma 3.1 $1^{\mathrm{h}\mathrm{o}\mathrm{m}}:=(1\otimes e^{0})\otimes(1\otimes e^{0})\in \mathcal{F}(V^{\mathrm{h}\mathrm{o}\mathrm{m}})=V^{\mathrm{h}\mathrm{o}\mathrm{m}}\otimes F_{\varphi}$
$\Omega_{0}(1^{\mathrm{h}\mathrm{o}\mathrm{m}}\otimes 1^{\mathrm{h}\mathrm{o}\mathrm{m}})=0$
$\mathrm{r}$ “Lie group” $G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{h}\mathrm{o}\mathrm{m}}$
$G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{h}\mathrm{o}\mathrm{m}}:=<\exp(X)|X\in \mathfrak{g}\otimes A,$ $X$ $\mathcal{F}(V^{\mathrm{h}\mathrm{o}\mathrm{m}})$ locally nilpotent $>$
. $>$
$\mathfrak{h}$ orthonormal base $\{u^{(i)}\}$
$\sum_{n\geq 0}S_{n}(x)z^{n}$. $.:= \exp\{\sum_{j>0}x_{j}z^{j}\}$ , $\sum_{n\geq 0}P_{n}^{(\alpha)}(x)z^{n}$
$:= \exp\{\sum_{j>0}\sum_{i=1}^{l}(\alpha, u^{(i)})x_{j}^{(i)}z^{j}\}$
$\deg x_{j}^{(i)}=j$ $\mathcal{F}(V^{\mathrm{h}\mathrm{o}\mathrm{m}})$ gradation gradation t
$1^{\mathrm{h}\mathrm{o}\mathrm{m}}\in \mathcal{F}(V^{\mathrm{h}\mathrm{o}\mathrm{m}})$ . $G\mathrm{p}_{0^{\mathrm{o}\mathrm{m}}}$-orbit completion $\overline{G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{h}\mathrm{o}\mathrm{m}}(1^{\mathrm{h}\mathrm{o}\mathrm{m}})}$





(2y)Pn(\mbox{\boldmath $\alpha$}-)2+(\mbox{\boldmath $\alpha$},\beta ’-\beta ’ $(-\tilde{D}_{x})$
$\mathrm{x}\exp(\sum_{n>0}\sum_{i=1}^{l}y_{n}^{(i)}D_{x_{n}^{(\cdot)}}\cdot)\exp(\sum_{n>0}\tilde{u}_{n}D_{u_{n}})\tau_{\beta’-\alpha}\circ\tau_{\beta^{ll}+\alpha}$
$+[ \frac{1}{2}|\beta’-\beta’’|^{2}+\sum_{n\geq 0}\{$ $\sum_{i=1}^{l}((\beta’-\beta’’, u^{(i)})D_{x_{n}}^{(i)}+\frac{1}{2}$ $\sum_{-,\mathrm{j}+k-n,j,k>0}.D_{x_{\mathrm{j}}}^{(\iota)}D_{x_{k}}^{(i)}+2\sum_{k>0}ky_{k}^{(i)}D_{x_{n+k)}}^{(i)}$
+2 $\sum_{k>0}(k-n)\tilde{u}_{k-n}D_{u_{k}}\}S_{n}((\kappa-D_{w})\tilde{u})]$
$\mathrm{x}\exp(\sum_{n>0}\sum_{i=1}^{l}y_{n}^{(i)}D_{x_{n}^{(\cdot)}}\cdot)\exp(\sum_{n>0}\tilde{u}_{n}D_{u_{n}})\tau_{\beta’}\circ\tau_{\beta’’}=0$,
$\beta’,$ $\beta’’\in Q$ .
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$DQ$ , Du ’ $D_{40}\ovalbox{\tt\small REJECT}$ , $\ovalbox{\tt\small REJECT} \mathrm{m}D\Omega$ $\kappa,$ $y\dashv y\ovalbox{\tt\small REJECT}]\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ fi , $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\{\ovalbox{\tt\small REJECT}\}$
Remark 41. $\tau$ $x=\{x_{n}^{(i)}\}$ , $u=\{u_{n}\}$ , $v=\{v_{n}\},$ $w$
Lemma 2.3 $v$ [ constant




3. $y$ monomial =0
$Kac$-Wakimoto affine Lie algebra basic homogeneous




$V$ basic principal realization homoge-
neous realization
$E:=\{(i, r)|1\leq i\leq l, r\in \mathbb{Z}\}$ , $E_{+}:=\{(i, r)\in E|r\in \mathbb{Z}_{\geq 0}\}$ .
affine Lie algebra $\hat{\mathfrak{g}}_{S}$
$V^{\mathrm{p}\mathrm{r}}:=\mathbb{C}[x_{i;r}|(i, r)\in E_{+}]$ .
-module basic $V^{\mathrm{p}\mathrm{r}}$ basic








$\mathfrak{g}$ Coxeter number $\mathfrak{g}$ $\mathbb{Z}/h\mathbb{Z}$-gradation [ :
$\mathfrak{g}=\sum_{j\in \mathbb{Z}/h\mathbb{Z}}\mathfrak{g}^{(j)}$
, $\mathfrak{g}^{(j)}:=\{$ \Sigma \in \Delta j
$\mathfrak{g}_{\alpha}$ if $j\neq 0$ ,




$e\beta$ root $\beta$ root $\mathrm{v}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}_{\text{ }}\theta$ highest root $e:= \sum_{i=1}^{l}e_{\alpha_{\mathrm{i}}}+e_{-\theta}$
element $e\in \mathfrak{g}$ regular semismiple element
$e$ centralizer 5 $\mathfrak{g}$ Cartan subalgebra 5 root $\Delta^{\mathrm{p}\mathrm{r}}$
$\rho^{\vee}\in \mathfrak{h}$ $(\rho^{\vee}, \alpha_{i})=1$
$\alpha_{i}$ simple root
$w:=\exp(^{\underline{2\pi}_{h}\subset 1}-\rho^{\vee})$ $w|_{\mathfrak{g}}(j)= \exp(^{2\pi}r\frac{\sqrt{-1}}{h})\mathrm{r}\mathrm{m}\mathrm{i}\mathrm{d}_{g^{(j)}}$
$\Delta^{\mathrm{p}\mathrm{r}}$
$l=\mathrm{r}\mathrm{k}\mathfrak{g}$ $\langle w\rangle$-orbit! $\{\gamma_{1}, \gamma_{2}, \cdots, \gamma_{l}\}$
representatives $e\in \mathfrak{g}^{(1)}$ [ $\mathbb{Z}/h\mathbb{Z}$-gradation I
homogeneous $5= \sum_{j\in \mathbb{Z}/h\mathbb{Z}}5\cap \mathfrak{g}^{(j)}$ 5 homogeneous basis $S^{[i]}\in$
$5\cap \mathfrak{g}^{(m)}:(1\leq i\leq l)$ $(S^{[i]}, S^{\mathrm{b}]}.)=h\delta_{i+j,l}$ [
$1=m_{1}<m_{2}\leq\cdots\leq m_{l-1}<m_{l}=h-1$
$\mathfrak{g}$ exponents $\alpha\in\Delta^{\mathrm{p}\mathrm{r}}$ [ $\alpha$ [ root vector $e_{\alpha}^{\mathrm{p}\mathrm{r}}$ nomalization
condition $(e_{\alpha}^{\mathrm{p}\mathrm{r}}, e_{-\alpha}^{\mathrm{p}\mathrm{r}})=h$ [ $e_{\alpha}^{\mathrm{p}\mathrm{r}}$ [ $\mathbb{Z}/h\mathbb{Z}$-gradation!
$e_{\alpha}^{\mathrm{p}\mathrm{r}}= \sum_{j\in \mathbb{Z}/h\mathbb{Z}}e_{\alpha}^{pr,(j)}$
$e_{\alpha}^{pr,(j)}\in \mathfrak{g}^{(j)}$
$G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{p}\mathrm{r}}$ $:=<\exp(X)|X\in \mathfrak{g}\otimes A,$ $X$ $\mathcal{F}(V^{\mathrm{p}\mathrm{r}})$ locally nilpotent $>$
$\deg x_{jj^{f}}=m_{j}+rh$ $\mathcal{F}(V^{\mathrm{p}\mathrm{r}})$ gradation $G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{p}\mathrm{r}}(1^{\mathrm{p}\mathrm{r}})$
gradation completion $\overline{G_{\mathrm{t}\mathrm{o}\mathrm{r}}^{\mathrm{p}\mathrm{r}}(1^{\mathrm{p}\mathrm{r}})}$
$\sum_{n\geq 0}P_{n}^{E}(x)z^{n}$
$:= \exp\{_{(j,r)\in E}\sum_{+}x_{j_{j}r}z^{m_{j}+rh}\}$ .
Theorem 34\mbox{\boldmath $\tau$}\in Gtor(’’ hiemrchy
$\sum_{i=1}(\rho^{\vee}, e_{\gamma}^{pr,(0)}.\cdot)(\rho^{\vee}, e_{-\acute{\gamma}}^{pr(0)}.\cdot)\sum_{n\geq 0}\sum_{m,k\geq 0^{n}}mh+k=$
,
$S_{m}((\kappa-D_{w})\tilde{u})\{P_{k}^{E}$ ( $2\gamma_{i}$ (S ])\sim rtr)lnE $(- \frac{\gamma_{i}(S^{[l+1-j]})}{m_{j}+rh}D_{x_{\mathrm{j};r}})-\delta_{m,0}\delta_{k,0}\}$
$\cross\exp(\sum y_{i;r}D_{x;r}):\exp(\sum_{n>0}\tilde{u}_{n}D_{u_{n}})\tau\circ\tau$
(ijr)\epsilon E
$-h \sum_{n\geq 0}\{\sum_{i=1}^{l}(\frac{1}{2}\sum_{-,j+k-n-j,k\geq 01},D_{x_{i- j}}D_{x_{l+1-\cdot.k}}..+2\sum_{k\geq 0}(kh+m_{i})y_{i\cdot k}.D_{x..n+k}.$
$+2h \sum(k-n)\tilde{u}_{k-n}D_{u_{k}}\}s_{n}((\kappa-D_{w})\tilde{u})$
$\cross\exp(\sum_{+(i;r)\in E}y_{i;r}D_{x_{i\cdot r}})\exp(\sum_{n>0}|\tilde{u}_{n}D_{u_{n}})\tau 0\tau=0$
.
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Remark 5 Remark 4 $y$
monomial =0 [ affine Lie algebra basic
principal realizahon $\mathfrak{g}=\epsilon 1_{2}$ $KdV$
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